Melatonin restores muscle regeneration and enhances muscle function after crush injury in rats.
The goal of this study was to provide evidence that melatonin improves muscle healing following blunt skeletal muscle injury. For this purpose, we used 56 rats and induced an open muscle injury. After injury, all animals received either daily melatonin or vehicle solution intraperitoneally. Subsequent observations were performed at day 1, 4, 7, and 14 after injury. After assessment of fast twitch and tetanic muscle force, we analyzed leukocyte infiltration, satellite cell number, and cell apoptosis. We further quantified the expression of the melatonin receptor and the activation of extracellular-signal-regulated kinase (ERK). Chronic treatment with melatonin significantly increased the twitch and tetanic force of the injured muscle at day 4, 7, and 14. At day 1, melatonin significantly reduced the leukocyte infiltration and significantly increased the number of satellite cells when compared to the control group. Consistent with this observation, melatonin significantly reduced the number of apoptotic cells at day 4. Furthermore, phosphorylation of ERK reached maximal values in the melatonin group at day 1 after injury. Additionally, we detected the MT1a receptor in the injured muscle and showed a significant up-regulation of the MT1a mRNA in the melatonin group at day 4. These data support the hypothesis that melatonin supports muscle restoration after muscle injury, inhibits apoptosis via modulation of apoptosis-associated signaling pathways, increases the number of satellite cells, and reduces inflammation.